Increased formation of neutrophil extracellular traps is associated with gut leakage in patients with type 1 but not type 2 diabetes.
The aim of this study was to investigate the association of the formation of neutrophil extracellular traps (NETs) with gut leakage in type 1 (T1D) and type 2 diabetes (T2D). In all, 105 subjects (56 T1D, 49 T2D) were included in the study. Eight biomarkers of NET formation and gut leakage (ie, protein arginine deiminase type 4 [PAD4], neutrophil elastase [NE], proteinase 3 [PR3], complement 5a [C5a], α1 -antitrypsin [AAT], DNase I, zonulin, and lipopolysaccharide [LPS]) were measured in serum samples by ELISA. Neutrophils were isolated and stimulated by phorbol myristate acetate to form NETs in vitro. Neutrophil intracellular contents were then collected and used as antigens to detect anti-neutrophil cytoplasmic antibodies (ANCA) in the serum. There was an increase in NET-associated proteins (PAD4, NE, PR3, C5a, AAT and DNase I) in new-onset T1D patients but not in those with T2D. Of PAD4, NE, and PR3, PAD4 was found to be the most sensitive biomarker for the diagnosis of T1D. Furthermore, circulating levels of zonulin and LPS were not only increased, but were also strongly correlated with NET formation and ANCA generation in T1D patients. This study provides evidence that increased formation of NETs, particularly PAD4, is closely associated with gut leakage in T1D but not T2D, and suggests that microorganisms and the release of neutrophil cytoplasmic antigen during the formation of NETs may be involved in the pathogenesis of T1D.